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Abstract 
The main purpose of our study is to characterize the urban and industrial wastewaters and receiving waters 
of Annaba (NE, ALGERIA) and to recommend an appropriate treatment which will allow their later reuse 
and minimize their harmfulness on the receiving areas such as the Seybous River, Forcha River  and sea. 
The physicochemical characterization of urban wastewater of six (06) points studies  revealed that this 
liquid rejection are charged out of organic matter expressed in term with BDO5 (Avg.= 120 mg d’O2/l), in 
COD (Avg.= 200 mg d’O2/l ) , in Suspend Matter (Avg.= 220 mg/l), in Electric Conductivity (1505 s/cm 
) with an alkaline pH. 
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1. INTRODUCTION 
The expansion of cities in most countries generates increasing flow pollutants discharged into the 
aquatic environment by the urban sanitation systems, with significant environmental issues (the spread of 
waterborne diseases and contamination of surface water and groundwater).  
The objectives of this study are operationally-identification and mapping of point releases of the town of 
Annaba, on the one hand to quantify the flows of pollutants in urban waste discharge points from six sites 
in scale of Annaba, and also the impact of these discharges on the receiving environment and the 
environment.  
Scientifically include a quantification of pollutant flows of urban waste at the point of discharge at the level 
of the study area, also the formation of the first database of knowledge of these pollutants according to their 
origins.  
 
 
2. MATERIALS AND METHODS  
2.1. STUDY AREA  
          The city of Annaba is located between the altitude 7 ° - 42 °, and longitude 36 ° - 53, in the far north 
eastern Algeria, specifically at 100 km from the Algerian border - Tunisia, and 580 km from Algiers to the 
west, with an area of 1412 sq. km. It is limited geographically by: the Mediterranean to the north, the 
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province of Guelma south, El-Tarf, east and Skikda in the West. The bioclimatic zones are characterized by 
two seasons: a mild and humid in April with 75% of rainfall and an average temperature of 17.65 ° C. A 
hot and dry season from May to September with 13.6% of precipitation and a temperature of 22.5 ° C [1].  
          The population of the region of Annaba is the order of 657,756 inhabitants [1] [2].  
          The value of average daily consumption of drinking water is of the order of 101,665 m3 / d.  
The sewer-type pseudo-separative separative and mixed extends about 539 km, given the flatness of the 
land and water supplies (at considerable flooding), runoff and urban waste are the point black the city of 
Annaba:  
Following investigations conducted on the sites of discharge points located in different parts of the city of 
Annaba we choose six different points of discharge from a flow of water and the origins rejected and places 
of discharges. (Fig 1)  
 
 
Fig1: Location of discharges points in the town of Annaba (North East of Algeria)  
2.2. SAMPLING AND ANALYSIS OF WASTEWATER 
 
Analysis of major parameters such as temperature, pH,  electrical conductivity, dissolved oxygen and 
salinity are determined in situ using a multi-parameter analyzer Model 340i Multi / SET. 
Analysis of global parameters such as the BOD5 is determined by the method of breathing using a BOD 
meter (OxiTop) and COD, [3] which is determined by oxidation with excess dichromate potassium at a 
temperature of 148 ° C under acid and boil, reducing substances in the test conditions, contained in water in 
the presence of silver sulphate (catalyst) and sulphate of mercury (complexing chloride ions). 
Suspended solids (MES) are determined by filtering a volume of waste water (100ml) on cellulose filters 
with a pore diameter of about 0.45 μ. The filter and substrate are carefully dried in an oven at 105 ° C for 
24 hours. The difference in mass before and after drying gives the content of suspended solids in mg / l of 
wastewater [3]. 
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The analysis of nitrogen compounds such as nitrites is spectrophotometrically at 540 nm, and nitrate dosage 
is indirectly after reduction to nitrite [3]. 
 
3. RESULTS AND DISCUSSIONS
 
The evaluation of the pollution of raw sewage is based on the determination of a number of 
physicochemical parameters characterizing the wastewater. The physic -chemical wastewater treatment are 
shown in the following charts: 
 
 
Fig 2: Average mean temperature of urban and industrial wastewater from the city of Annaba            (EST, 
Algeria). 
 
Fig 3: Average mean pH of urban and industrial wastewater from the city of Annaba (EST, Algeria). 
 
 
Fig 4: Average values of dissolved oxygen of urban and industrial wastewater from the city of Annaba 
(EST, Algeria). 
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Fig5: Average values of the electrical conductivity of urban and industrial wastewater from the city of 
Annaba (EST, Algeria). 
 
Fig 6: Average values of nitrate of urban wastewater and industrial city  
Annaba (EST, Algeria).  
 
3.1. MAJOR PARAMETERS  
 
The values of the temperatures recorded at the six points considered in the study area  is below 30 
° C which is considered as value limit of direct discharges into the receiving environment [4]. 
The pH of the water depends on the balance carbon dioxide and the photosynthetic activity of ecosystems. 
The discharge of domestic sewage and industrial can influence the pH of the medium despite its buffering 
capacity. 
There was an average of about 7.54 to 6.9 and 8.03 as minimum and maximum extremes.  
The average electrical conductivity is recorded 1384 S / cm.  
The decrease in electrical conductivity observed at the point Asmidal and  Abbatoir is due to dilution by 
water cooling for the complex ASMIDAL and salt saturation and organic matter in water of Abattoir.  
 
The average value of the oxygen content of about 2.17 mg / l, with a minimum extreme value of about 0.15 
mg / l and a maximum extreme value of about 7 mg / l. What makes the waste water under saturated 
oxygen Abbatoir except the point that emphasizes the anaerobic fermentation and release of odors. 
 
3.2. GLOBAL PARAMETERS  
BOD5 is defined by the amount of oxygen consumed by microorganisms to degrade organic matter by 
biological means. This measure provides an approximation of the load of biodegradable organic matter 
rejection areas. 
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Fig7 : Mean values of BOD5 of urban and industrial wastewater of   
Annaba (EST, Algeria). 
BOD5 values recorded range from 20 mg O2 / l and 480 mg O2 / l with a mean value of 138.3 mg O2 / l. 
The average value of the city Annaba is greater than 100 mg O2 / l limit considered direct discharges [4]. 
 
Fig 8: Average COD of municipal wastewater and industrial city of Annaba   (EST, Algeria).  
 
COD values recorded are between 119 mg O2 / l and 658 mg O2 / l with a mean value of 303 mg 
O2 / l. In addition, the wastewater is very poor (> 80mg / l) by the standards of quality of surface waters 
[4]. 
The abundance of suspended matter in water reduces the brightness and thereby lowers the productivity of 
a stream, consequently leads to a decrease in O2 content by slowing photosynthetic phenomena. 
 
 
 
Fig 9: Mean values of MES of urban and industrial wastewater from the city of Annaba (EST,  
Algeria).  
Analysis of the results shows that the average value of the MES recorded in wastewater is about 
127 mg / l. The values found for 05 points amounted to 50 mg / l considered wastewater standards for 
direct discharges. 
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3.3. NUTRIENTS  
Nitrites are an important step in the metabolism of nitrogen compounds, they fit into the nitrogen cycle 
between ammonia and nitrates. 
Analysis of the results shows that the average value of the nitrate content recorded at the wastewater of 
about 24.2 mg / l. 
 
4. CONCLUSION 
 
The physical chemistry of urban wastewater and industrial in the study area has identified a set of 
information in terms of its quality as direct discharge into the receiving environment. 
The major physic- chemical parameters of sewage of the city beyond the limits relatively general direct and 
indirect discharges into the receiving environment. 
The evaluation of degree of organic pollution, we can see that all parameters studied (especially BOD5, 
COD and TSS) are wastewater from the city in the portion of medium to high concentration [5]. 
As a result, wastewater from Annaba play a negative role in discharging the receiving environments such as 
the Seybous river  and the sea That leaves propose to install a treatment system prior to put them in 
standards direct and indirect discharges according to the standards before discharge into receiving waters. 
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